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ABSTRACT
TWO kinds of alteration of the ultrastructure at the dermal-cpidermal junction have
been found in lesions of psoriasis. Increase in the amount of basal laminar material,
often producing a net-like pattern, has been more prominent in old lesions. Foci of
discontinuity in the basal lamina through Which portions of epidermal cytoplasm
protrude into the dermis, have been most numerous in active lesions, both recent and
old. These relationships suggest that laminar defects precede the proliferation of
laminar substance, though the mechanism is not clear. Since similar basal laminar
changes have been observed in other cutaneous lesions that exhibit abnormal epidermal
growth, it is sugested that basement membrane alterations may be an index of epidermal
growth activity, and tbat as such they may be useful in evaluating the activity of
psoriatic lesions.
The ultrastructure of the dermal-epidermal
junction in psoriatic lesions was examined as
part of an inquiry on the nature of the pso-
riatic process.
Changes in this region have been described
in psoriasis but reported findings are not con-
sistent. Brody in 1962 called attention to a
"splitting" of the psoriatic epidermal basal
lamina as well as to the penetration of small
processes of epidermal cells into the dermis at
points of membrane deficiency (1). No par-
ticular significance was attributed to these ob-
servations. Subsequent publications concerned
with the fine structure of psoriatic lesions
have not recorded comparable changes (2, 3, 4,
5,6).
Focal discontinuity and duplication of the
9pidermal basal lamina like the changes re-
ported by Brody have been described, how-
ever, in association with subepidermal bullac
(7, 8, 9, 10) and in human squamous cell nco-
plasms (11, 12, 13, 14). In several epidermal
tumors of animals the basal lamina has shown
similar defects (15, 16, 17, 18), and a feature
of the regenerating limb of amphibia is the oc-
currence of gaps in the basal lamina which dis-
appear as the regeneration progresses (19).
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Non-neoplastic lesions of the gum have shown
comparable change (18), and a similar al-
teration is pictured in a report on the ultra-
structure of halo nevi (20). Whether there was
abnormal epidermal growth associated with
the latter was not indicated. It appears that
this type of alteration of the epidermal basal
lamina is not specific for any disease, though it
has often been related to abnormal epidermal
growth.
MATERIALS AND METHODS
100 specimens of psoriatic skin used in this
study came from 60 patients who were under
prolonged observation in the Stanford University
Department of Dermatology. Most had been seen
repeatedly in the Psoriasis Clinic before biopsy,
and all were followed subsequently to establish
the course of the disease after biopsy.
Each lesion for biopsy was selected carefully
after learning from the patient the recent be-
havior of his various lesions, particularly the one
selected for ultrastructural study.
The specimens fell into four groups. Group I
represented 23 lesions less than 1 cm in diameter
that were explicitly designated by the patients as
no more than 3 weeks old. All but 4 of these had
been noticed for no more than 2 weeks, and the
duration of 10 of the lesions was specified as less
than 1 week. Psoriasis in all of these patients was
clinically active. Group II comprised 18 specimens
from similar small, apparently recent, lesions that
were not specifically dated, but were biopsied
during periods of clinical activity of the disease.
17 specimens forming Group III came from larger
plaques, present for several months or years, that
were sampled during periods of clinical activity asjudged by the observed course of the disease over
the weeks before and subsequent to biopsy. Group
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IV contained specimens from lesions, mostly large
plaques, that were considered inactive on the basis
of sequential clinical observations indicating no ex-
tension of lesions or appearance of new lesions im-
mediately before or after the time of biopsy.
Most of the patients in the study were not re-
ceiving vigorous therapy, but no attempt was
made to classify the lesions according to the na-
ture of preceding therapy. Several of the recent
lesions had appeared shortly after cessation of
methotrexate treatment.
The specimens were excised with a specially
prepared instrument made from a 15 gauge hypo-
dermic needle by cutting off the beveled end and
sharpening the remaining circular edge. A single
quick twist with moderate pressure against the
skin surface sufficed to separate a fine core of skin.
If this remained attached to deep tissue, it was
separated with fine scissors. Anesthesia was not
required since the discomfort of this biopsy pro-
cedure was slight, often no more than that of an
injection of novocaine. The residual puncture
wound healed rapidly, with an almost invisible
scar.
The specimens were fixed 2—3 hours in cold 2%
osmic acid solution in an acetate-veronal buffer
at pH 7.4. After dehydration with increasing con-
centrations of acetone they were embedded in
Vestopal-W. Thin sections, prepared with a Hux-
ley ultramicrotome, were surveyed, after staining
with uranyl acetate and lead citrate, in a Phillips
EM 75 or an RCA EMU-3 electron microscope.
The dermal epidermal junction was examined care-
Iully over the width of each specimen.
RESULTS
In most respects the changes at the dermal-
epidermal junction in psoriatic lesions were
not distinctive, as has been pointed out by
others. There were alterations relating to the
basal lamina, however, which were sufficiently
prominent to warrant analysis. These changes
have been considered in two categories: (1)
modification of the lamina to form multiple
layers, and (2) focal deficiency of the lamina.
When the former abnormality was mild, it
was often characterized by intradermal pro-
jections of homogeneous lamellar material from
points of contact with normally situated por-
tions of the basal lamina (Fig. lA), and such
projections sometimes formed bridges attached
at their margins to a layer occupying a normal
position (Fig. 1B). When the change was more
pronounced multiple layers of membrane-like
material formed a meshwork that incorporated
elements of the superficial dermis (Fig. 1C).
These abnormal layers of lamellar structure
were usually thicker than the normal lamina;
they sometimes lay close to the basal cell
plasma membrane, replacing the normal thin
lamina (Fig. 1B). The space between the
lamina and the plasma membrane of the basal
cells was often irregularly increased, reaching a
width of more than 0.5 micron in places.
This appearance of multiple layers of basal
lamina was like that noted by Brody (1) but
was frequently more prominent than that pic-
tured in his illustrations. The deep surface of
the basal cells was often prominently folded.
The second type of alteration of the epider-
mal basal lamina was often observed without
associated multiplication of layers. Small zones
of discontinuity, or gaps, in the lamina, usually
between 0.5 and 5 microns wide, provided
spaces through which polypoid projections of
cytoplasm of basal epiderrnai cells protruded
into the dermis (Fig. 2). The lamina at the
borders of the gaps often terminated abruptly,
sometimes after turning sharply toward the
dermis for a short distance. At times there was
thinning or irregularity of the lamina at the
margin of a gap, and occasionally small defects
without cell protrusion were present nearby
(Fig. 3A). When basal cell cytoplasm pro-
truded through laminar gaps, it assumed a
variety of shapes, including slender, finger-like
processes, broad-based shallow protrusions,
and complex bulbous projections, some with
multiple secondary extensions from the sur-
face. Not infrequently more than one cell
process passed through the same basal laminar
defect; these protrusions sometimes resembled
swollen microvilli. Some of the epidermal proc-
esses were broader on the dermal side of the
basal lamina t.han the width of the defect
through which they protruded (Fig. 2B). This
resulted in their presence in sections that did
not include a laminar defect. Though clearly
continuous with the cytoplasm of epidermal
basal cells, the protruded cell processes usually
did not possess the larger cytoplasmic or-
ganelles that were present elsewhere in the cell
body. Mitochondria and tonofibrils were absent
in the protruded cytoplasm, as if they had
been specifically withheld from the protruding
processes.
These epidermal cell protrusions were situ-
ated at different relative positions along the
basal cell border. Frequently they were near
the lateral margins of the cells, and at times
portions of two adjacent basal cells protruded
through the same basal laminar defect (Fig.
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FIG. 1. Duplicated epidermal basal lamina in psoriatic plaques. Thin arrows indicate
normal-appearing lamina; thick arrows designate abnormal laminar material. A. 0< 17,000)
Thick arrows point to curved projections from the normal layer. B. 0< 24,000) Thick arrows
identify bridges of added laminar material, some of which appears to have replaced the
normal layer. In 0. (X 29,500) a net-like pattern has been formed by abnormal bcsal
lamjna. D, dermis. 0, cytoplasm of basal cell containing tonofibrils; S, wide intercellular
space.
3B). Occasionally an epidermal cell process
and a pseudopod of a wandering cell pro-
truded tbrougb the same laminar defect. Here
and there a small zone of laminar discontinuity
was unassociatcd with any protrusion of the
adjacent cell membrane. Whether these gaps
represented the same kind of defect as those
harboring cell protrusions has not been de-
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FIG. 2. Basal laminar defects in recent psoriatic lesions (X 24,000). Arrows indicate
borders of openings through which epidermal cells protrude. A. (X 17,000) is from a 2 week
old lesion. B. (X 24,000) is from a 3 day old lesion. C. (X 24,000) shows a defect opposite a
cell junction. The protruding cytoplasmic process is long and thin. D, dermis; C, cytoplasm
of epidermal basal cell; N, nucleus.
termined. When there were multiple layers of
basal lamina, epidermal cell protrusions some-
times extended through gaps in the ad-epider-
mal portion but were partly or completely
covered by deeper layers of laminar material
(Fig. 3C).
A difference in the frequency of basal laini-
nar changes was observed in different types of
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Fm. 3. Basal laminar defects in active psoriatic lesions. Thick errows indicate openings
that border epidermal cell protrusions. A. (X 21,000) shows irregularities of the lamina
near the opening (thin arrows). B. (X 23,000) shows processes of two basal cells pro-
truding through the same opening. C. (x 24,000) shows laminar duplication partly sur-
rounding a protruding basal cell process. ID, dermis; C, cytoplasm of epidermal basal cell.
psoriatic lesions. To obtain an estimate of the
number of laminar gaps in each specimen, the
defects were counted and were recorded for
each specimen as the number per millimeter of
dermal-epidernial border. For practical rea-
sons this measurement did not follow the
finest undulations of the border, so the recorded
frequency is only an approximation.
•
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In order to avoid including artifactual de-
fects in the basal lamina or defects induced by
infiltrating wandering cells, no gap was counted
unless it contained a projection from an adja-
cent basal cell, identified either by cytoplasmic
continuity or by the characteristic clear con-
tent, without major cell organelles, and the
Absence of any nearby wandering cell that
could have contributed such a process.
The frequency of gaps in the basal lamina
in the four groups of psoriatic specimens de-
.scribed in the section on material and methods
is illustrated in Figure 4. The first three of
these groups, which represented presumably
active lesions, presented a similar incidence of
basal laminar defects. All but 3 of these 58
lesions had more than 2 gaps per mm of der-
mal-epidermal border, and in only 1 was it im-
possible to find any laminar discontinuity. Of
the 42 lesions classed as inactive, however, 11
exhibited no laminar gaps, and 12 more pre-
sented only 1 or 2 per mm. There was no clear
difference between chronic lesions thought to
be stationary and those regarded as involut-
ing.
There were differences in the number of
basal laminar gaps in different lesions from the
same patient at different times. Eleven groups
of sequential observations are listed in Table I.
EPIDERMAL BASAL LAMINAR DEFECTS
0-2 PER MM. OF CELL BORDER3-8
EJ I40 15+
TABLE I
Comparison of epidermal basal laminar gaps* f
different lesions from the same patient
Shortest time
between biopsies
(months)
3/4
2
3
3
3
4
5
6
11
20
22
Expressed as number per millimeter of dermal-
epidermal border.
f Average of two or more lesions.
The less active lesion was biopsied first in 6 of
the patients; in the others the sequence was
reversed. Patient A was observed in an acute
guttate flare at the onset of his disease, when
there were numerous gaps in the basal lamina.
Topical application of fluocinolone acetonide
(Synalar) was followed by a striking involution
of the process; after one week only one basal
laminar defect could be identified in a second
biopsy specimen. In neither lesion could pro-
nounced laminar duplication be observed.
The frequency and prominence of multiple
layers of basal laminar material did not relate
closely to the amount of laminar deficiency.
Laminar duplication was more pronounced in
old than in recent plaques, and was of about
the same degree whether or not chronic lesions
were active. The amount of multiplication of
laminar structures could not be subjected to
exact quantitation, as it was frequently differ-
ent from place to place, but the estimated de-
gree of this change was recorded for each speci-
men. Marked alteration of this type occurred
more than twice as frequently in the chronic
lesions as in the recent plaques, and more than
% of the instances of marked laminar duplica-
tion represented chronic lesions, without any
differences related to estimated activity of the
disease. A more detailed analysis of these very
rough quantitative estimates does not appear
justified.
Inactive lesion Active lesionPatient
A
B
C
D
E
F
G
H
I
J
K
15
141
28
9t
20t
6
12
9
6
9
7
1
0
4
1
9
31
4*
3
0
6
in 50
Ui
U,
C,
30
I-. 20z
UI
10 i11i iLL
RECENT SMALL LARGE INACTIVE
ACTIVE ACTIVE
(23) (18) (17) (42)
CHARACTER OF PSORIATIC LESIONS
Fic. 4. Incidence of epidermal basal laminar
defects in psoriastic lesions of different types.
Figures in parentheses indicate numbers of lesions
in the respective groups.
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DISCUSSION
Reference to the published reports quoted
above leaves little doubt that the changes in
the epidermal basal lamina in psoriasis arc
comparable to those observed in other condi-
tions, including squamous cell neoplasms. We
have encountered similar, though less pro-
nounced, changes beneath acanthotic epidermis
in a variety of diseases; even in apparently
normal skin we have observed patches of mild
laminar multiplication and rarely a small focus
of discontinuity (21). The lack of specificity of
these changes is not surprising since the epi-
dermal growth in psoriasis resembles that of
other types of epidermal hyperplasia in many
ways. These observations demonstrate that no
malignant potentiality is implied by basement
membrane changes of the kinds described here.
The ultrastructural appearance has provided
little to indicate the mechanism of the basal
laminar discontinuity in active psoriasis. The
adjacent dermis was not consistently different
from that of the superficial dermis elsewhere.
Mitosis was not observed in epidermal cells
adjacent to the laminar gaps. The similarity of
the gaps that contained basal cell processes to
those at sites of penetration by wandering
cells suggests the possibility that in both in-
stances defects may have been induced by the
penetrating cells, perhaps through the action of
a lytic enzyme. Whatever the significance of
the laminar discontinuity, such a distinctive
change may be presumed to reflect some func-
tional alteration at the dermal-epidermal junc-
tion. The regular occurrence of basal cell pro-
trusion at the sites of laminar gaps, and the
different incidence of defects in different types
of psoriatic lesions, provide evidence that these
changes are not artifacts.
The prominent basal laminar changes in some
cases of psoriasis, a disease characterized by
very rapid cpidermal growth (22), and par-
ticularly the relationships that have been iden-
tified between the changes at the dermal-epi-
dermal junction and clinical activity of the
disease, are consistent with the hypothesis that
the basal laminar defects in some way represent
epidermal growth activity. The similar changes
in other epidermal proliferative processes prob-
ably have the same significance. It is possible
that the epidermal cytoplasmic protrusions
into the dermis may aid the rapid growth by
enhancing basal cell nutrition through increas-
ing the surface area of the basal cells or by
closer approximation of the basal cell surface
to the source of nutritive supply.
Whether the basal laminar changes in sub-
epidermal bullous lesions represent the same
mechanism is unknown, though the possibility
exists that they are related to epidermal re-
generation subsequent to the cutaneous injury
in these diseases. The interpretation of the re-
ported similar basal laminar changes after ex-
perimental dermal injection of clostridial col—
lagenase (23) and after surface application of a
cream containing hydroxyanisole (24) is also
uncertain. It is not clear from the reports of
these observations whether any epidermal
growth stimulation had been induced, but this
may have occurred, since epidermal growth
may be readily increased by various agents.
The quantity of basal lamina missing from
the sites of observed discontinuity in psoriatic
lesions is small. This may mean that the loss
is insignificant, though this need not be so if
the formation and repair of these defects is
rapid. Kahl and Pearson observed that the
basal lamina sometimes disappeared within one
minute of the injection of collagenase (23). It
is possible that focal laminar destruction may
be repeated many times during the formation
of multiple layers of laminar material.
The basal laminar gaps of recent psoriatic
plaques, often unassociated with laminar du-
plication, apparently preceded the development
of the latter, which was most prominent in old
lesions. It is logical to suspect that the gaps
constituted a precursor of the duplication, as
has been suggested also by the sequential ob-
servations of Woods and Smith in experimen-
tally induced tumors of the hamster cheek
pouch (18).
The abundance of the basal laminar material
when there were multiple layers requires the
assumption that there was elaboration of new
laminar substance. Current opinion (25, 26, 27)
supports the concept that epidermal cells are
the source of the basal lamina. The possibility
has been considered that the disturbance of the
basal lamina, prominent in early psoriatie
lesions, leads to downward displacement of
segments of old lamina and that these are re-
placed rapidly by new lamina in the normal
position. In view of the fact that dermal col—
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lagen fibers surround the abnormal laminae,
without exhibiting any indication that they
have been correspondingly displaced, the find-
ings are more readily explained by the view
that new laminar material is precipitated
within the superficial dermis deep to the nor-
mal position.
The activity of psoriasis cannot be identified
precisely on the basis of clinical observation,
which provides only impressions and does not
identify any fluctuations of growth activity
over short periods, such as have been postu-
lated in this disease (28, 29). Although much
care was taken in classifying the lesions of this
study with respect to their apparent activity,
the result is not free from uncertainty. It seems
likely that the ultrastructure of the dermal-
epidernial junction may provide a better index
of activity of the psoriatic process than can be
derived from clinical estimates.
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